Experimental Section
All the chemicals were from commercial sources and used without any pretreatment. All reagents were of analytical grade. 1H NMR spectra were recorded on a Bruker 400 MHz spectrometer with tetramethylsilane (TMS) as an internal standard. All the products were known compounds and characterized by comparing their 1H NMR and MS spectral data (see supporting information) with those reported in the literature. 
General conditions for Sonogashira reactions
A solution of Pd(OAc)2 (0.34 mg, 0.0015 mmol) and ligand PEG-DAIL[BF4] (4.5 mg, 0.003 mmol) in deoxygenated H2O (2 mL) was stirred at room temperature for 30 min in air. Et3N (1 mmol, 101 mg), aryl halide (0.5 mmol), and terminal alkyne (0.75 mmol) were then successively added. The reaction mixture was heated in an oil bath with magnetic stirring. After cooling to room temperature, the reaction mixture was added to brine (15 mL) and extracted three times with diethyl ether (3×15 mL).
The solvent was concentrated under vacuum and the product was isolated by short column chromatography on a silica gel.
Catalyst Recycling for the Sonogashira Reaction:
When the reaction was completed, the reaction mixture was cooled to room temperature and extracted with ethyl ether (2 mL). Et3N (1 mmol, 101 mg), bromobenzene (0.5 mmol) and phenylacetylene (0.75 mmol) were added to the aqueous phase that was separated from the previous catalytic run , and reacted at 80 °C. (Table 2, 
Characterization Data of the Products

1-Methoxy-4-(phenylethynyl)benzene
